Somatic mutations of the HER2 in metastatic breast cancer.
Mutations in the epidermal growth factor receptor gene (EGFR) in lung cancers predict for sensitivity to EGFR kinase inhibitors. HER2 (also known as NEU, EGFR2, or ERBB2) is a member of the EGFR family of receptor tyrosine kinases and plays important roles in the pathogenesis of certain human cancers, and mutations have recently been reported in lung cancers. We sequenced the full length of HER2 in 198 metastatic breast cancers (MBC) as well as 34 other epithelial cancers (bladder, prostate, and colorectal cancers) and compared the mutational status with clinic pathologic features and the presence of EGFR or KRAS mutations. HER2 mutations were present in 11.6 % (23 of 198) of MBC and were absent in other types of cancers. HER2 mutations were located in exon 15 and the in-frame insertions in exon 20 with corresponding region as did EGFR insertions. HER2 mutations were significantly more frequent in patient after the administration of trastuzumab (34.8 %, 8 of 23; P = 0.02). Mutations in exon 15 and 20 were more potent than wild-type HER2 in associating with activating signal transducers and inducing survival, invasiveness, and tumorigenicity.